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(57)Abstract: 

PROBLEM TO BE SOLVED: To automatically and surely 
correct a trapezoidal distortion generated on a projection 
picture plane without requiring a troublesome correction 
operation by a user. 

SOLUTION: A first and a second distance sensors 30, 
31 installed plurally on different positions on the front of 
a liquid crystal projector body 1 detect the distances 
between the body 1 and a screen 9, respectively. A 
control microcomputer 32 calculates the angle of 
inclination of the body 1 relative to the screen 9 based 
on the result of detection, and controls and image 
processing circuit 1 1A capable of thinning adjustment of 
the pixel data of each line based on the result of 
calculation, so that the projection image light of a liquid 
crystal panel 5 will form a trapezoidal distortion shape reverse to the trapezoidal distortion 
shape of a projection picture plane caused by the angle of inclination of the body 1 . Hereby, 
the trapezoidal distortion generated on the projection picture plane can be automatically 
corrected without requiring a troublesome operation by a user. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. e 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

CLAIMS ™ ~~ 



[Claim(s)] ""* " ~~ 

[Claim 1] In the liquid crystal display which projects the formation image on the liquid crystal 
panel s.de formed based on the input video signal by the exposure light from the light source 
and carries out the enlarged display of the projection image light on a screen through an optical- 
system means A distance detection means to be formed in the location where said front faces of 
the body of a liquid crystal display differ, to detect the distance of this body of a liquid crystal 
display, and said screen, respectively, and to output a detection result, [ two or more ] It is the 
processing circuit which performs processing for making the image based on said input video 
signal form on said liquid crystal panel side. By having the memory which memorizes the pixel 
data corresponding to an input video signal, and changing the writing for every Rhine of the pixel 
data of this memory, and the timing of read-out Based on the detection result from the image 
processing circuit which can infanticide adjust pixel data and said distance detection means for 
every Rhine, the tilt angle of said body of a liquid crystal display over said screen is computed 
The keystone distortion compensator characterized by providing the amendment control means 
which controls said image processing circuit automatically so that the keystone distortion of the 
projection screen resulting from the tilt angle of said body of a liquid crystal display may be 
amended based on this calculation result. 

[Claim 2] In the liquid crystal display which projects the formation image on the liquid crystal 
panel s.de formed based on the input video signal by the exposure light from the light source 
and carr.es out the enlarged display of the projection image light on a screen through ah optical- 
system means A distance detection means to be formed in the location where said front faces of 
the body of a liquid crystal display differ, to detect the distance of this body of a liquid crystal 
display, and said screen, respectively, and to output a detection result, [ two or more ] The 
condensing lens equipped with the driving means to which it is a lens for condensing the 
projection image light from said liquid crystal panel, and irradiating to a screen through a 
projector lens, and the tilt angle of this lens itself is changed free. Said driving means of said 
condensing lens A controllable include-angle adjustment means. Based on the detection result 
from said distance detection means, the tilt angle of said body of a liquid crystal display over 
said screen is computed. The keystone distortion compensator characterized by providing the 
amendment control means which controls said include-angle adjustment means automatically so 
that the keystone d.stortion of the projection screen resulting from the tilt angle of said body of 
a liquid crystal display may be amended based on this calculation result 

[Claim 3] In the liquid crystal display which projects the formation image on the liquid crystal 
panel s.de formed based on the input video signal by the exposure light from the light source 
and carries out the enlarged display of the projection image light on a screen through an optical- 
system means A distance detection means to be formed in the location where said front faces of 
the body of a liquid crystal d.splay differ, to detect the distance of this body of a liquid crystal 
d.splay, and said screen, respectively, and to output a detection result. [ two or more ] The liquid 
crystal panel equipped with the driving means to which the tilt angle of said liquid crystal panel 
itself is changed free. Based on the detection result from a controllable include-angle adjustment 
means and said distance detection means, the tilt angle of said body [ as opposed to said screen 
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for said driving means of said liquid crystal panel ] of a liquid crystal display is computed. The 
keystone distortion compensator characterized by providing the amendment control means 
which controls said include-angle adjustment means automatically so that the keystone 
distortion of the projection screen resulting from the tilt angle of said body of a liquid crystal 
display may be amended based on this calculation result 

[Claim 4] Said amendment control means is the keystone distortion compensator of any one 
publication of claim 1 which controls said image processing circuit means or said include-angle 
adjustment means so that the projection image light which has a keystone distortion 
configuration contrary to the keystone distortion configuration of the projection screen resulting 
from the tilt angle of said body of a liquid crystal display is obtained based on said calculation 
result thru/or claim 3. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the keystone distortion compensator which 
amends the keystone distortion which originates in the installation condition of a front projection 
mold liquid crystal projector, and is produced on the projection image, and relates to the 
keystone distortion compensator which does not need the troublesome manual operation by the 
** user, but can amend a keystone distortion automatically and the optimal. 
[0002] 

[Description of the Prior Art] In recent years, development of the liquid crystal projector using a 
liquid crystal panel is briskly performed with the demand of a small and lightweight display unit by 
the big screen. Since big-screen-jzing is easy, the liquid crystal projector is expected also as an 
object for high definition televisions. 

[0003] especially it can be used, the liquid crystal projector of a front projection mold being able 
to be small and lightweight, and installing it simply, and since it is not so expensive in cost, a 
user enjoys popularity in recent years — it has both spread broadly and future need is also fully 
expected. 

[0004] Therefore, in order to satisfy a demand of such a user, not to mention acquiring the 
projection image which was excellent in the liquid crystal projector of a front projection mold, 
without dropping the grace of the projection image, even when distortion etc. occurs on the 
projection image, jt is temporarily required for it to have immediately the function which can be 
amended, and it is desirable for the amendment engine performance to be highly precise. 
[0005] An example of the liquid crystal projector of the conventional common front projection 
mold equipped with such an amendment function is shown in drawing 8 . 

[0006] As shown in drawing 8 , it has input terminal 1a for inputting the video signal of the image 
source to display into a liquid crystal projector, and the input video signal supplied through this 
input terminal 1a is supplied to the image circuit 1 1 as a main circuit established in the body 1 
interior. 

[0007] The image circuit 11 is made to amplify to an electrical potential difference required to 
drive a liquid crystal panel 5 to an input video signal, in order to usually reproduce the image 
based on an input video signal correctly, or a processing circuit required to amend the liquid 
crystal, drive circuit which has functions, such as performing the alternating current drive for the 
reinforcement of liquid crystal, and a keystone distortion etc. becomes main, and it is 
constituted. That is, by performing signal processing required in order to display the image based 
on an input video signal on the screen of the liquid crystal panel 5 used for this liquid crystal 
projector to an input video signal, the image circuit 1 1 acquires the panel driving signal according 
to an input video signal, and gives it to a liquid crystal panel 5. Thereby, the image screen'based 
on an input video signal is displayed on the screen of a liquid crystal panel 5. 
[0008] On the other hand, the light 4 irradiated from the light source 3 using the reflector etc. 
penetrates the screen of a liquid crystal panel 5, and the transmitted light 7 of the transmitted 
liquid crystal panel 5 is narrowed down with a condensing lens 6, and it expands and displays it 
on a screen 9 by carrying out expansion projection with a projector lens 2. By this, on a screen 
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9 f the image screen displayed on said liquid crystal panel will be formed as a projection screen 
10. 

[0009] By the way, generally, since a viewer views and listens to the projection screen behind 
behind a body 1 in many cases, such a front projection mold liquid crystal projector may be 
installed so that a body 1 may not interrupt a viewers field of view. That is, a body 1 will be 
installed at the include angle projected so that a projection screen may be located in the body 1 
upper part However, in such a case, the projection screen 10 with distortion generally called 
keystone distortion (called keystone distortion) will be formed by the gap of whenever [ angle- 
of-projection / which originated in the installation condition of the liquid crystal projector body 1 
as shown in drawing 9 ]. 

[0010] As a means to amend such a keystone distortion, generally there are two approaches, it 
is the amendment approach in which one carries out keystone distortion amendment electrically, 
and another is the amendment approach which carries out keystone distortion amendment 
optically. 

[0011] The approach of carrying out keystone distortion amendment electrically is the approach 
of amending the keystone distortion of a projection screen by displaying the image screen which 
has a keystone distortion contrary to a projection image in the screen of a liquid crystal panel 5 
by the image circuit 11, and carrying out expansion projection of this. 
[0012] Another approach of carrying out keystone distortion amendment optically is the 
approach of amending the keystone distortion of a projection screen by adjusting the inclination 
of a condensing lens 6 within the liquid crystal projector body 1. 

[0013] Or a keystone distortion can be amended by adopting the structure where a condensing 
lens 6 is not leaned but liquid crystal panel 5 the very thing is leaned. 
[0014] However, by the conventional electric and optical keystone distortion amendment 
approach mentioned above, there was a trouble that the contents of actuation were complicated 
and it could not carry out easily from it being what all performs the amendment by actuation of a 
user since delicate level adjustment etc. is required in order to carry out keystone distortion 
amendment certainly. 
[0015] 

[Problem(s) to be Solved by the Invention] Although it had amended by the conventional 
keystone distortion amendment approach like the above so that the keystone distortion which 
the transmitted light of the input video signal itself or a liquid crystal panel was made to 
generate a keystone distortion contrary to a projection screen electrically or optically, and was 
produced on the projection screen might be mitigated By these approaches, there was a trouble 
that the contents of actuation were complicated and it could not carry out easily from it being 
what all performs the amendment by actuation of a user since delicate level adjustment etc. is 
required in order to carry out keystone distortion amendment certainly. 

[0016] Then, this invention was made in view of the above-mentioned problem, and does not 
need the complicated remedial operation by the user, but aims at offer of the keystone distortion 
compensator which can amend the keystone distortion produced on the projection screen 
automatically and certainly. 
[0017] 

[Means for Solving the Problem] The keystone distortion compensator by invention according to 
claim 1 In the liquid crystal display which projects the formation image on the liquid crystal panel 
side formed based on the input video signal by the exposure light from the light source, and 
carries out the enlarged display of the projection image light on a screen through an optical- 
system means A distance detection means to be formed in the location where said front faces of 
the body of a liquid crystal display differ, to detect the distance of this body of a liquid crystal 
display, and said screen, respectively, and to output a detection result, [ two or more ] It is the 
processing circuit which performs processing for making the image based on said input video 
signal form on said liquid crystal panel side. By having the memory which memorizes the pixel 
data corresponding to an input video signal, and changing the writing for every Rhine of the pixel 
data of this memory, and the timing of read-out Based on the detection result from the image 
processing circuit which can infanticide adjust pixel data and said distance detection means for 
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every Rhine, the tilt angle of said body of a liquid crystal display over said screen is computed. 
The amendment control means which controls said image processing circuit automatically so 
that the keystone distortion of the projection screen resulting from the tilt angle of said body of 
a liquid crystal display may be amended based on this calculation result is provided. 
[0018] According to this invention, the distance of this body of a liquid crystal display and said 
screen is detected by the distance detection means formed in the location where said front 
faces of the body of a liquid crystal display differ, respectively. [ two or more ] Infanticide 
adjustment of the pixel data for every Rhine is possible for said image processing circuit by being 
the processing circuit which performs processing for making the image based on said input video 
signal form on said liquid crystal panel side, having the memory which memorizes the pixel data 
corresponding to an input video signal, and changing the writing for every Rhine of the pixel data 
of this memory, and the timing of read-out At the time of keystone distortion generating, an 
amendment control means computes the tilt angle of said body of a liquid crystal display over 
said screen based on the detection result from said distance detection means, and it controls 
said image processing circuit automatically so that the keystone distortion of the projection 
screen resulting from the tilt angle of said body of a liquid crystal display may be amended based 
on this calculation result. Thereby, since the projection image light of a liquid crystal panel 
becomes what is contrary to the keystone distortion configuration of said projection screen that 
carries out keystone distortion ******, a keystone distortion can be mitigated as a result and it 
becomes possible to perform this keystone distortion amendment automatically moreover. 
[0019] The keystone distortion compensator of invention according to claim 2 In the liquid 
crystal display which projects the formation image on the liquid crystal panel side formed based 
on the input video signal by the exposure light from the light source, and carries out the enlarged 
display of the projection image light on a screen through an optical-system means A distance 
detection means to be formed in the location where said front faces of the body of a liquid 
crystal display differ, to detect the distance of this body of a liquid crystal display, and said 
screen, respectively, and to output a detection result, [ two or more ] The condensing lens 
equipped with the driving means to which it is a lens for condensing the projection image light 
from said liquid crystal panel, and irradiating to a screen through a projector lens, and the tilt 
angle of this lens itself is changed free, Said driving means of said condensing lens A controllable 
include-angle adjustment means, Based on the detection result from said distance detection 
means, the tilt angle of said body of a liquid crystal display over said screen is computed. The 
amendment control means which controls said include-angle adjustment means automatically so 
that the keystone distortion of the projection screen resulting from the tilt angle of said body of 
a liquid crystal display may be amended based on this calculation result is provided. 
[0020] According to this invention, the projection image light of a liquid crystal panel which has a 
keystone distortion configuration contrary to the keystone distortion configuration of said 
projection screen by controlling said include-angle adjustment means by said amendment control 
means, and changing the tilt angle of a condensing lens by it is obtained. Thereby, the same 
effectiveness as the above-mentioned invention is acquired. 

[0021] The keystone distortion compensator of invention according to claim 3 In the liquid 
crystal display which projects the formation image on the liquid crystal panel side formed based 
on the input video signal by the exposure light from the light source, and carries out the enlarged 
display of the projection image light on a screen through an optical-system means A distance 
detection means to be formed in the location where said front faces of the body of a liquid 
crystal display differ, to detect the distance of this body of a liquid crystal display, and said 
screen, respectively, and to output a detection result, [ two or more ] The liquid crystal panel 
equipped with the driving means to which the tilt angle of said liquid crystal panel itself is 
changed free, Based on the detection result from a controllable include-angle adjustment means 
and said distance detection means, the tilt angle of said body [ as opposed to said screen for 
said driving means of said liquid crystal panel ] of a liquid crystal display is computed. The 
amendment control means which controls said include-angle adjustment means automatically so 
that the keystone distortion of the projection screen resulting from the tilt angle of said body of 
a liquid crystal display may be amended based on this calculation result is provided. 
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[0022] According to this invention, the projection image light of a liquid crystal panel which has a 
keystone distortion configuration contrary to the keystone distortion configuration 
projection screen by controlling said include-angle adjustment means by sa.d amendment control 
means and changing the tilt angle of a liquid crystal panel by it is obtained. Thereby, the same 
effectiveness as the above-mentioned invention is acquired. 

[Embodiment of the Invention] The gestalt of implementation of invention is explained with 
reference to a drawing. Drawing 1 is the block diagram in which showing the gestalt of 1 
opera'on tfthe keystonTd^on compensator of this invention, and showing the example of a 
configuration of the liquid crystal projector of the front projection mold constituted by 

^^to^lo^c^ the keystone distortion of the projection screen which 
originates in the installation condition of the liquid crystal projector of a front projection mold. 
^ "produced with the gestalt of this operation The 1st and 2nd dista -y ob ^ 
a distance detection means which detect distance with a screen 9 up and down + ^ fr °^-face 
side of the liquid crystal projector body 1. respectively are formed. He is trying to atta.n the 
purpose by performing processing in the image circuit used with the convent -nal techn.que 
based on the detection result obtained by these 1st and 2nd distance robots 30 and 31. 
[0025] The front projection mold liquid crystal projector which mcorporated the keystone 
distortion compensator of the gestalt of this operation as a concrete whole configurat, on has the 
description in the point of having prepared the 1 st and 2nd distance robots 30 and 31 of the 
above, and control microcomputer 32 grade, as shown in dxa^armJL • 

[0026] That is. as shown in drawing 1 . it has input terminal 1a for inputting the video signal of 
the image source to display into a liquid crystal projector, and the input video signal supplied 
through this input terminal 1a is supplied to image circuit 11A as a ma.n c.rcu.t establ.shed ,n the 

[0027] Imag^circuit 11A is made to amplify to an electrical potential difference required to drive 
a "quid crystal panel 5 to an input video signal, in order to usually reproduce the image based on 
an input video signal correctly, or a processing circuit required to amend the liquid crystal dnve 
circuit which has functions, such as performing the alternating current dnve for the 
reinforcement of liquid crystal, and a keystone distortion etc becomes mam. and it .s 
constituted. That is. by performing signal processing required m order to d.spfcy sed 
on an input video signal on the screen of the liquid crystal panel 5 used for this l.qu.d crystal 
projector to an input video signal, this image circuit 1 1A acquires the pan el driving^ signal 
according to an input video signal, and gives it to a liquid crystal pane 5. Thereby the image 
screen based on an input video signal is displayed on the screen of a l.qu.d crystal panel 5. 
Moreover, the amendment image screen where processing required to amend the keystone 
distortion which is giving the panel driving signal of a mitigation **** sake to a l.qu.d crystal 
oanel 5 and produced the keystone distortion of the projection screen 10 on the projection 
screen 'l0 in the screen of a liquid crystal panel 5 was performed is displayed by processing 
image processing circuit 1 1 A to an input video signal for generating a keystone d.stort.on w.th 
the reverse projection screen 10. when the keystone distortion has occurred on the project.cn 

[0028] On the other hand, the light 4 irradiated from the light source 3 using the reflector etc 
penetrates the screen of a liquid crystal panel 5. and the transmitted l.ght 7 of the transmitted 
Laid crystal panel 5 is narrowed down with a condensing lens 6. and ,t expands and displays it 
on a sc7een 9 by carrying out expansion projection with a projector lens 2. By this on a screen 
9. the image screen displayed on said liquid crystal panel will be formed as a projection screen 

[0029] However, as the conventional technique described, it originates in a viewer viewing and 
listening to the projection screen behind behind a body 1. and if a body 1 is installed so that a 
body 1 may not interrupt a viewer's field of view, by the gap of whenever [ resulting from the 
installation condition of the liquid crystal projector body 1 / angle-of-project.on ] a keystone 
distortion will occur on a projection screen and it will become the display image which is hard to 
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[0030] Then, in the gestalt of this operation, using image circuit 1 1 A (the .mage c.rctnt 1 1 and 
abbreviation in drawing 7 the same configuration) as a means to amend such a keystone 
distortion, the outgoing radiation light of a projector lens 2 is made to generate a keystone 
distortion contrary to a projection screen according to extent of a keystone d.stort.on, and the 
amendment approach amended so that the keystone distortion of a projection screen may be 

mitigated is adopted. , 
[0031] It is the approach of amending the keystone distortion of a projector, screen by 
displaying the image screen which has a keystone distortion in the screen of a liquid crystal 
panel 5 1 by the amendment approach using this image circuit 1 1 A by image circuit 1 A shown ,n 
dra wing 1 and carrying out expansion projection of this. That .s, the keystone d.stort.on of a 
projection screen is amended as a result by adjusting processing by image circuit 11 A. 
[0032] According to the include angle of a keystone distortion, a black signal part is lessened 
and is expressed as a fixed rate as a black signal (non-video signal) .s specifically displayed 
every [ one line or ] several lines at the time of horizontal scanning initiation and termination as 
shown in drawing 3 , and a vertical scanning progresses, for example, said liquid crystal panel 5 
consists of numbers of pixels of an M pixel (level) xN pixel (perpendicular) - havng - the left 
from the lower right of drawing - moreover, in one line at the time of vert.cal-scann.ng 
initiation, if it shall scan upwards from the bottom Every black s.gnal part q pixel is displayed I at 
the time of horizontal scanning initiation and termination, and the M-2q pixel .mage data which 
thinned out M-pixel data by 2q pixel are displayed between black signa parts. In L l.nes to wh.ch 
the vertical scanning of several lines progressed, the p-pixel non-signal section fewer than q 
Pixels is displayed, p pixels in this case are p=q (N-L) / N pixel. The relational expression to say 
can show A graphic display part displays the M-2p pixel image data thinned out by 2p p.xel. And 
as shown all over drawing, a black signal part is not displayed in N Rh.ne .n vert.cal-scann.ng last 
Rhine It is possible to amend the keystone distortion of a projection screen by displaying by this 
the movie screen which has a keystone distortion in the screen of a liquid crystal panel 5. 
[0033] Thus, the timing chart for the concrete configuration of image circuit 1 1 A required to 
control the display action of a liquid crystal panel 5 being shown in drawing 4 . and expla.n.ng the 
control action of this image circuit 1 1 A of drawing 1 is shown in drawing 5 . and expla.ns 
concrete actuation hereafter. . . 

[0034] In image circuit 1 1 A, the video signal inputted through input terminal 1 1a as shown in 
drawing 4 is supplied to A/D-converter 1 1 b, is that sampling processing is performed by this 
A/D-converter 1 1 b with the sample clock (refer to drawing 5 (a)) from 1 1 d of contro s.gnal 
generating circuits, and is changed into the digitized image data (it is also called p.xel data) wh.ch 
consist of MxN pixels. Then, this image data is written in memory 1 1c to the t.m.ng based on the 
write-in control signal of the same timing as said sampling clock (refer to draw.ng 5 (b). (d). and 

[0035] In the next field, the pixel data written in each Rhine are read to different timing from said 
write-in control signal based on the read-out control signal from 11d of control s.gnal generating 
circuits and are supplied to D/A-converter 1 1 e. That is, write-in control and read-out control of 
the image data to memory are possible for 11d of control signal generating c.rcu.ts, and they can 
thin out the image data of each Rhine free by changing such timing. 

[0036] D/A-converter 11e is again returned to an analog signal to the timing of the sample clock 
from 1 1 d of control signal generating circuits, and gives the returned video s.gnal to 1 1f of liquid 
crystal drive circuits. By making it amplify to an electrical potential difference requ.red to drive a 
liquid crystal panel 5 to an input video signal, and processing polarity-reversals processing for 
performing an alternating current drive after that etc., the panel driving s.gnal accord. ng to a 
video signal is generated, and the image based on an input video signal .s displayed on the screen 
of a liquid crystal panel 5 by a liquid crystal panel 5 being supplied ,n 1 1f of hqu.d crystal dnve 

[003 U 7] S At this time, the amount of the sample clock 1 - q piece (pixel) does not read 11d I of 

control signal generating circuits from scan initiation, but they are controlled by 

display a black signal. M-2 [ and ] thinned out until [ 2 / q ] rt read the first p.xel data 1 to the 
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q+1st piece and read the last pixel data M by eye a M-q individual - the data for q pixels are 
read. After it, q pixels is not read again but it controls to display a black s.gnal (refer to gVawmg 

[0038] Similarly, the amount of the sample clock 1 - p piece (pixel) does not read from scan 
initiation but it controls by L lines to which the vertical scanning progressed to display a black 
siS W*t! .SwiD^ (c)). M-2 [ and ] which thinned out 2p pixel until It reads the first pixel 
data to the p+1st piece and reads the last pixel data M by eye a sample clock M-p individual - 
it controls to read the data for p pixels. 11d of control signal generating circuits does not read p 
pixels again, but they control it by timing after it to display a black s.gnal (refer to drawing 5 (e)). 
[0039] In N Rhine of the vertical-scanning last, a non-signal part is not d.splayed, but M written- 
in data are read as they are, and the image based on the read image data is d.splayed on the 
screen of a liquid crystal panel 5 by supplying a liquid crystal panel 5. 

[0040] As mentioned above, he is trying to generate a reverse keystone d*tort,on required to 
amend the keystone distortion produced on the projection screen by the descnbed control 
action on the screen of a liquid crystal panel. .... . „f 

[0041] However, automatic amendment cannot be carried out in the amendment processing of 
onlv image circuit 1 1A mentioned above. 

p42]Yhen, the 1st and 2nd distance robots 30 and 31 required of the gestalt of th.s operation 
in order to perform automatically keystone distortion amendment processing by the above- 
mentioned image circuit 1 1 A Based on the detection result obtained by these 2nd d.stance 
robot 30 and 31, whenever [ tilt-angle / of the projection screen 10 of a screen 9 ] .s computed. 
In order to form the display image of the liquid crystal panel which has a keystone distortion 
contrary to the keystone distortion of the projection screen 1 0 based on a calculation result with 
a sufficient precision, the control microcomputer 32 which controls processing by the 
aforementioned image circuit 11A is formed. 

[0043] Actuation of the keystone distortion amendment by control of this control microcomputer 
32 is explained also with reference to drawing 2 . 

[0044] the [ said ] — the 1st and 2nd distance robots 30 and 31 are arranged in the vertical 
direction by the side of the front face 2 of this projector body 1 i.e., a projector lens, 
respectively, and are prepared in it. By carrying out outgoing rad.at.onofthe.ght, respectively, 
for example and receiving the reflected light of the light, these 1 st and 2nd d.stance robots 30 
and 31 measure the distance D1 and D2 of the front section of a body 1, and a screen 9 and 
give them to the control microcomputer 32 by making a measurement result ,nto an electrical 
signal respectively. In addition, as long as it seems that each distance .s acqu.red even .f .t is 
not a thing using light as the 1 st and 2nd distance robots 30 and 31 , you may constrtute us.ng 

[00r5] S The O control microcomputer 32 is a control microcomputer which controls the system of a 
liquid crystal projector at large, and when the measurement result from sa.c I 1st and 2nd 
distance robots 30 and 31 is supplied, it carries out adjustment control of the processing by said 
image circuit 11 A based on the supplied measurement result that the keystone d.stortion 
produced on the projection screen 10 should be amended. 

[0046] For example, after the control microcomputer 32 computes theta whenever [ t.lt-angle / 
of a body 1 and a screen 9 ] from the measurement result from said 1 st and 2nd d.stance robots 
30 and 31 and carries out data processing of the configuration of that keystone d.stort.on based 
on this calculation result, it controls processing by the aforementioned image c.rcurt 11 A so that 
the panel driving signal used as a keystone distortion with the reverse keystone d.stort.on of the 
projection screen 10 is acquired based on this data-processing result. Calculat.on , of ^whenever 
[with the control microcomputer 32 at this time / tilt-angle ] is tantheta-d/(D1-D2), when 
whenever [ tilt-angle / of a body 1 and a screen 9 ] is set to theta and the dip of the normal 
projection screen 10 is set to d (equivalent to the distance between each sensor parallel light D 
[ D1 and ] 2 when sensor parallel light of the light of each sensors 30 and 31 .s carried out), as 
shown in drawing 2 . — (formula 1) 
Coming out and asking is possible. 

[0047] Moreover, by giving a control signal for the control to image processing circuit 1 1 A w.th 
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the control microcomputer 32 generating the reverse keystone distortion based on a data- 
processing result to 1 1 d (referring to drawing 4 ) of control signal generating circuits in image 
circuit 11 A, 1 1 d of these control signal generating circuits answers this, and they are controlled 
to change the timing of the read-out control signal of each Rhine. By adjusting the pixel data for 
every Rhine which used by this memory 11c (refer to drawing 4 ) which was explained by drawing 
3 thru/or drawing 5 It becomes possible to obtain the panel display screen which has a keystone 
distortion contrary to the keystone distortion configuration produced on the projection screen 
10. It becomes possible to amend automatically and certainly the keystone distortion of the 
projection screen 10 which originates in whenever [ tilt-angle / of a body 1 and a screen 9 ] as a 
result, and is produced according to the generating configuration. 

[0048] Therefore, it becomes possible to amend the keystone distortion which did not perform 
complicated actuation of a user with the gestalt of this operation, but also produced ** on the 
projection screen automatically and certainly, and offer of the highly efficient front projection 
mold liquid crystal projector from which the high liquid crystal projection image of the grace 
which stopped the keystone distortion is acquired can be realized. 

[0049] Next, the gestalt of other operations of the keystone distortion compensator of this 
invention is explained to a detail using drawing 6 . 

[0050] Drawing 6 is the block diagram showing the example of a configuration of the liquid crystal 
projector incorporating the keystone distortion compensator of the gestalt of other operations of 
this invention. 

[0051] It is the point that having constituted from a gestalt of this operation so that keystone 
distortion amendment might be automatically performed by making it apply to the amendment 
approach which amends a keystone distortion optically instead of the electric keystone 
distortion amendment approach in a gestalt of said operation differs from the gestalt of said 
operation. 

[0052] The 1st and 2nd distance robots 30 and 31 which are the descriptions of this invention as 
a concrete configuration, Based on the detection result obtained by these 2nd distance robot 30 
and 31, whenever [ tilt-angle / of the projection screen 10 of a screen 9 ] is computed. Based 
on the calculation result, control microcomputer 32A which controls whenever [ tilt-angle / of a 
condensing lens 6 ] so that the transmitted light of a liquid crystal panel serves as a keystone 
distortion contrary to the keystone distortion of the projection screen 10 is incorporated, 
respectively, and is constituted. 

[0053] The include-angle adjusting device 20 used as the main circuits shown in drawing 6 
adjusts the inclination of the condensing lens 6 very thing by controlling the driving means (not 
shown) with which the condensing lens 6 was equipped. That is, by leaning the inclination of a 
condensing lens 6 like the wavy line 21 shown all over drawing, as the transmitted light of a liquid 
crystal panel 5 is made to produce a keystone distortion contrary to a projection screen, the 
keystone distortion of a projection screen is amended as a result. 

[0054] the gestalt of this operation — the above — in order to perform optical keystone 
distortion amendment automatically, by carrying out outgoing radiation of the light like the 
gestalt of said operation, respectively, and receiving the reflected light of the light, the 1st and 
2nd distance robots 30 and 31 measure the distance D1 and D2 of the front section of a body 1, 
and a screen 9, and give them to control microcomputer 32A by making a measurement result 
into an electrical signal, respectively. 

[0055] Control microcomputer 32A computes whenever [ tilt-angle / of a body 1 and a screen 
9 ] from the measurement result from said 1st and 2nd distance robots 30 and 31. By giving a 
control signal with which the light of a liquid crystal panel serves as a keystone distortion 
contrary to the keystone distortion of the projection screen 10 to the include-angle adjusting 
device 20 based on this data-processing result, after carrying out data processing of the 
configuration of that keystone distortion based on this calculation result The include-angle 
adjusting device 20 carries out adjustment control of the inclination of a condensing lens 6 at 
the optimal include angle, as this is answered and it is shown in a wavy line 21. 
[0056] Thereby, since the inclination of a condensing lens 6 is adjusted according to the 
configuration of the keystone distortion, the transmitted light of a liquid crystal panel becomes 
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what has a keystone distortion contrary to the keystone distortion configuration produced on the 
projection screen 10, and can amend automatically and certainly the keystone distortion of the 
projection screen 10 which originates in theta whenever [ tilt-angle / of a body 1 and a screen 
9 ] as a result and is produced according to the generating configuration. 
[0057] Moreover, it is also possible to apply to the amendment approach of other optical 
keystone distortions in this invention. The gestalt of such operation is explained to a detail, 
referring to drawing 7 . 

[0058] Drawing 7 is the block diagram showing the example of a configuration of the liquid crystal 
projector incorporating the keystone distortion compensator of the gestalt of other operations of 
this invention. 

[0059] with the gestalt of this operation, although it is the same as that of the optical keystone 
distortion amendment approach explained with the gestalt of said operation almost, the 
inclination of a condensing lens is not controlled at the optimal include angle, and a keystone 
distortion is amended for liquid crystal panel 5 the very thing — it is the point that having 
constituted so that keystone distortion amendment might be automatically performed at the 
optimal required include angle by carrying out adjustment control differs from the gestalt of said 
operation. 

[0060] The 1st and 2nd distance robots 30 and 31 which are the descriptions of this invention as 
a concrete configuration, Based on the detection result obtained by these 2nd distance robot 30 
and 31, whenever [ tilt-angle / of the projection screen 10 of a screen 9 ] is computed. Based 
on the calculation result, control microcomputer 32B which controls whenever [ tilt-angle / of a 
liquid crystal panel 5 ] so that the transmitted light of a liquid crystal panel serves as a keystone 
distortion contrary to the keystone distortion of the projection screen 10 is incorporated, 
respectively, and is constituted. 

[0061] When the include-angie adjusting device 22 used as the main circuits shown in drawing 7 
controls the driving means (not shown) with which the liquid crystal panel 5 was equipped, the 
inclination of the liquid crystal panel 5 very thing is adjusted. That is, by leaning the inclination of 
a liquid crystal panel 5 like the wavy line 23 shown all over drawing, as the transmitted light of a 
liquid crystal panel 5 is made to produce a keystone distortion contrary to a projection screen, 
the keystone distortion of a projection screen is amended as a result. 
[0062] the gestalt of this operation — the above — in order to perform optical keystone 
distortion amendment automatically, by carrying out outgoing radiation of the light like the 
gestalt of said operation, respectively, and receiving the reflected light of the light, the 1st and 
2nd distance robots 30 and 31 measure the distance D1 and D2 of the front section of a body 1, 
and a screen 9, and give them to control microcomputer 32B by making a measurement result 
into an electrical signal, respectively. 

[0063] Control microcomputer 32B computes whenever [ tilt-angle / of a body 1 and a screen 
9 ] from the measurement result from said 1st and 2nd distance robots 30 and 31. By giving a 
control signal to the include-angle adjusting device 22 based on this data-processing result so 
that the light of a liquid crystal panel may serve as a keystone distortion contrary to the 
keystone distortion of the projection screen 10 after carrying out data processing of the 
configuration of that keystone distortion based on this calculation result The include-angle 
adjusting device 22 carries out adjustment control of the inclination of a liquid crystal panel 5 at 
the optimal include angle, as this is answered and it is shown in a wavy line 23. 
[0064] Thereby, since the inclination of a liquid crystal panel 5 is adjusted according to the 
configuration of the keystone distortion, the transmitted light of a liquid crystal panel becomes 
what has a keystone distortion contrary to the keystone distortion configuration produced on the 
projection screen 10, and can amend automatically and certainly the keystone distortion of the 
projection screen 10 which originates in theta whenever [tilt-angle / of a body 1 and a screen 
9 ] as a result, and is produced according to the generating configuration. 
[0065] Therefore, according to the gestalt of this operation, the same effectiveness as the 
gestalt of said operation is acquired. 

[0066] In addition, it sets in the gestalt of each operation concerning this invention. Data 
processing is performed so that a keystone distortion configuration contrary to the keystone 
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distortion configuration produced on the projection screen with the control microcomputers 32, 
32A, and 32B based on the calculation result from the 1st and 2nd distance robots 30 and 31 
may be acquired. Although it explained that keystone distortion amendment processing was 
performed by controlling an image circuit or the include-angle adjusting devices 20 and 22 based 
on this data-processing result for example, prepare the table memory which memorized the 
configuration data of a keystone distortion according to whenever [ tilt-angle / of the screen to 
a body ] beforehand in each control microcomputer, and in carrying out keystone distortion 
amendment With reference to said this table memory, the keystone distortion configuration data 
corresponding to the calculation result from said 1st and 2nd distance robots 30 and 31 may be 
obtained, and an image circuit or an include-angle adjusting device may be controlled based on 
this acquired keystone distortion configuration, and you may constitute so that keystone 
distortion amendment may be performed. 
[0067] 

[Effect of the Invention] As mentioned above, offer of the highly efficient front projection mold 
liquid crystal projector from which the high liquid crystal projection image of the grace which 
according to this invention did not need the complicated remedial operation by the user, but 
became possible [ amending the keystone distortion produced on the projection screen 
automatically and certainly ] as stated, consequently stopped the keystone distortion is acquired 
is realizable. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] This invention relates to the keystone distortion compensator which 
amends the keystone distortion which originates in the installation condition of a front projection 
mold liquid crystal projector, and is produced on the projection image, and relates to the 
keystone distortion compensator which does not need the troublesome manual operation by the 
** user, but can amend a keystone distortion automatically and the optimal. 
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PRIOR ART 



[Description of the Prior Art] In recent years, development of the liquid crystal projector using a 
liquid crystal panel is briskly performed with the demand of a small and lightweight display unit by 
the big screen. Since big-screen-izing is easy, the liquid crystal projector is expected also as an 
object for high definition televisions. 

[0003] especially it can be used, the liquid crystal projector of a front projection mold being able 
to be small and lightweight, and installing it simply, and since it is not so expensive in cost, a 
user enjoys popularity in recent years — it has both spread broadly and future need is also fully 
expected. 

[0004] Therefore, in order to satisfy a demand of such a user, not to mention acquiring the 
projection image which was excellent in the liquid crystal projector of a front projection mold, 
without dropping the grace of the projection image, even when distortion etc. occurs on the 
projection image, it is temporarily required for it to have immediately the function which can be 
amended, and it is desirable for the amendment engine performance to be highly precise. 
[0005] An example of the liquid crystal projector of the conventional common front projection 
mold equipped with such an amendment function is shown in drawing 8 . 

[0006] As shown in drawing 8 , it has input terminal 1a for inputting the video signal of the image 
source to display into a liquid crystal projector, and the input video signal supplied through this 
input terminal 1a is supplied to the image circuit 11 as a main circuit established in the body 1 
interior. 

[0007] The image circuit 11 is made to amplify to an electrical potential difference required to 
drive a liquid crystal panel 5 to an input video signal, in order to usually reproduce the image 
based on an input video signal correctly, or a processing circuit required to amend the liquid 
crystal drive circuit which has functions, such as performing the alternating current drive for the 
reinforcement of liquid crystal, and a keystone distortion etc. becomes main, and it is 
constituted. That is, by performing signal processing required in order to display the image based 
on an input video signal on the screen of the liquid crystal panel 5 used for this liquid crystal 
projector to an input video signal, the image circuit 11 acquires the panel driving signal according 
to an input video signal, and gives it to a liquid crystal panel 5. Thereby, the image screen based 
on an input video signal is displayed on the screen of a liquid crystal panel 5. 
[0008] On the other hand, the light 4 irradiated from the light source 3 using the reflector etc. 
penetrates the screen of a liquid crystal panel 5, and the transmitted light 7 of the transmitted 
liquid crystal panel 5 is narrowed down with a condensing lens 6, and it expands and displays it 
on a screen 9 by carrying out expansion projection with a projector lens 2. By this, on a screen 
9, the image screen displayed on said liquid crystal panel will be formed as a projection screen 
10. 

[0009] By the way, generally, since a viewer views and listens to the projection screen behind 
behind a body 1 in many cases, such a front projection mold liquid crystal projector may be 
installed so that a body 1 may not interrupt a viewer s field of view. That is, a body 1 will be 
installed at the include angle projected so that a projection screen may be located in the body 1 
upper part However, in such a case, the projection screen 10 with distortion generally called 
keystone distortion (called keystone distortion) will be formed by the gap of whenever [ angle- 
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of-projection / which originated in the installation condition of the liquid crystal projector body 1 
as shown in drawing 9 ]. 

[0010] As a means to amend such a keystone distortion, generally there are two approaches, it 
is the amendment approach in which one carries out keystone distortion amendment electrically, 
and another is the amendment approach which carries out keystone distortion amendment 
optically. 

[0011] The approach of carrying out keystone distortion amendment electrically is the approach 
of amending the keystone distortion of a projection screen by displaying the image screen which 
has a keystone distortion contrary to a projection image in the screen of a liquid crystal panel 5 
by the image circuit 11, and carrying out expansion projection of this. 
[0012] Another approach of carrying out keystone distortion amendment optically is the 
approach of amending the keystone distortion of a projection screen by adjusting the inclination 
of a condensing lens 6 within the liquid crystal projector body 1. 

[0013] Or a keystone distortion can be amended by adopting the structure where a condensing 
lens 6 is not leaned but liquid crystal panel 5 the very thing is leaned. 
[0014] However, by the conventional electric and optical keystone distortion amendment 
approach mentioned above, there was a trouble that the contents of actuation were complicated 
and it could not carry out easily from it being what all performs the amendment by actuation of a 
user since delicate level adjustment etc. is required in order to carry out keystone distortion 
amendment certainly. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As mentioned above, offer of the highly efficient front projection mold 
liquid crystal projector from which the high liquid crystal projection image of the grace which 
according to this invention did not need the complicated remedial operation by the user, but 
became possible [ amending the keystone distortion produced on the projection screen 
automatically and certainly ] as stated, consequently stopped the keystone distortion is acquired 
is realizable. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] Although it had amended by the conventional 
keystone distortion amendment approach like the above so that the keystone distortion which 
the transmitted light of the input video signal itself or a liquid crystal panel was made to 
generate a keystone distortion contrary to a projection screen electrically or optically, and was 
produced on the projection screen might be mitigated By these approaches, there was a trouble 
that the contents of actuation were complicated and it could not carry out easily from it being 
what all performs the amendment by actuation of a user since delicate level adjustment etc. is 
required in order to carry out keystone distortion amendment certainly. 

[0016] Then, this invention was made in view of the above-mentioned problem, and does not 
need the complicated remedial operation by the user, but aims at offer of the keystone distortion 
compensator which can amend the keystone distortion produced on the projection screen 
automatically and certainly. 
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MEANS 



[Means for Solving the Problem] The keystone distortion compensator by invention according to 
claim 1 In the liquid crystal display which projects the formation image on the liquid crystal panel 
side formed based on the input video signal by the exposure light from the light source, and 
carries out the enlarged display of the projection image light on a screen through an optical- 
system means A distance detection means to be formed in the location where said front faces of 
the body of a liquid crystal display differ, to detect the distance of this body of a liquid crystal 
display, and said screen, respectively, and to output a detection result, [ two or more ] It is the 
processing circuit which performs processing for making the image based on said input video 
signal form on said liquid crystal panel side. By having the memory which memorizes the pixel 
data corresponding to an input video signal, and changing the writing for every Rhine of the pixel 
data of this memory, and the timing of read-out Based on the detection result from the image 
processing circuit which can infanticide adjust pixel data and said distance detection means for 
every Rhine, the tilt angle of said body of a liquid crystal display over said screen is computed. 
The amendment control means which controls said image processing circuit automatically so 
that the keystone distortion of the projection screen resulting from the tilt angle of said body of 
a liquid crystal display may be amended based on this calculation result is provided. 
[0018] According to this invention, the distance of this body of a liquid crystal display and said 
screen is detected by the distance detection means formed in the location where said front 
faces of the body of a liquid crystal display differ, respectively. [ two or more ] Infanticide 
adjustment of the pixel data for every Rhine is possible for said image processing circuit by being 
the processing circuit which performs processing for making the image based on said input video 
signal form on said liquid crystal panel side, having the memory which memorizes the pixel data 
corresponding to an input video signal, and changing the writing for every Rhine of the pixel data 
of this memory, and the timing of read-out At the time of keystone distortion generating, an 
amendment control means computes the tilt angle of said body of a liquid crystal display over 
said screen based on the detection result from said distance detection means, and it controls 
said image processing circuit automatically so that the keystone distortion of the projection 
screen resulting from the tilt angle of said body of a liquid crystal display may be amended based 
on this calculation result. Thereby, since the projection image light of a liquid crystal panel 
becomes what is contrary to the keystone distortion configuration of said projection screen that 
carries out keystone distortion ******, a keystone distortion can be mitigated as a result and it 
becomes possible to perform this keystone distortion amendment automatically moreover. 
[0019] The keystone distortion compensator of invention according to claim 2 In the liquid 
crystal display which projects the formation image on the liquid crystal panel side formed based 
on the input video signal by the exposure light from the light source, and carries out the enlarged 
display of the projection image light on a screen through an optical-system means A distance 
detection means to be formed in the location where said front faces of the body of a liquid 
crystal display differ, to detect the distance of this body of a liquid crystal display, and said 
screen, respectively, and to output a detection result, [ two or more ] The condensing lens 
equipped with the driving means to which it is a lens for condensing the projection image light 
from said liquid crystal panel, and irradiating to a screen through a projector lens, and the tilt 
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angle of this lens itself is changed free, Said driving means of said condensing lens A controllable 
include-angle adjustment means, Based on the detection result from said distance detection 
means, the tilt angle of said body of a liquid crystal display over said screen is computed. The 
amendment control means which controls said include-angle adjustment means automatically so 
that the keystone distortion of the projection screen resulting from the tilt angle of said body of 
a liquid crystal display may be amended based on this calculation result is provided. 
[0020] According to this invention, the projection image light of a liquid crystal panel which has a 
keystone distortion configuration contrary to the keystone distortion configuration of said 
projection screen by controlling said include-angle adjustment means by said amendment control 
means, and changing the tilt angle of a condensing lens by it is obtained. Thereby, the same 
effectiveness as the above-mentioned invention is acquired. 

[0021] The keystone distortion compensator of invention according to claim 3 In the liquid 
crystal display which projects the formation image on the liquid crystal panel side formed based 
on the input video signal by the exposure light from the light source, and carries out the enlarged 
display of the projection image light on a screen through an optical-system means A distance 
detection means to be formed in the location where said front faces of the body of a liquid 
crystal display differ, to detect the distance of this body of a liquid crystal display, and said 
screen, respectively, and to output a detection result, [ two or more ] The liquid crystal panel 
equipped with the driving means to which the tilt angle of said liquid crystal panel itself is 
changed free, Based on the detection result from a controllable include-angle adjustment means 
and said distance detection means, the tilt angle of said body [ as opposed to said screen for 
said driving means of said liquid crystal panel ] of a liquid crystal display is computed. The 
amendment control means which controls said include-angle adjustment means automatically so 
that the keystone distortion of the projection screen resulting from the tilt angle of said body of 
a liquid crystal display may be amended based on this calculation result is provided. 
[0022] According to this invention, the projection image light of a liquid crystal panel which has a 
keystone distortion configuration contrary to the keystone distortion configuration of said 
projection screen by controlling said include-angle adjustment means by said amendment control 
means, and changing the tilt angle of a liquid crystal panel by it is obtained. Thereby, the same 
effectiveness as the above-mentioned invention is acquired. 
[0023] 

[Embodiment of the Invention] The gestalt of implementation of invention is explained with 
reference to a drawing. Drawing 1 is the block diagram in which showing the gestalt of 1 
operation of the keystone distortion compensator of this invention, and showing the example of a 
configuration of the liquid crystal projector of the front projection mold constituted by 
incorporating this equipment. 

[0024] In order to amend automatically the keystone distortion of the projection screen which 
originates in the installation condition of the liquid crystal projector of a front projection mold, 
and is produced with the gestalt of this operation The 1st and 2nd distance robots 30 and 31 as 
a distance detection means which detect distance with a screen 9 up and down the front-face 
side of the liquid crystal projector body 1 , respectively are formed. He is trying to attain the 
purpose by performing processing in the image circuit used with the conventional technique 
based on the detection result obtained by these 1st and 2nd distance robots 30 and 31. 
[0025] The front projection mold liquid crystal projector which incorporated the keystone 
distortion compensator of the gestalt of this operation as a concrete whole configuration has the 
description in the point of having prepared the 1st and 2nd distance robots 30 and 31 of the 
above, and control microcomputer 32 grade, as shown in drawing 1 . 

[0026] That is, as shown in drawing 1 , it has input terminal 1a for inputting the video signal of 
the image source to display into a liquid crystal projector, and the input video signal supplied 
through this input terminal 1a is supplied to image circuit 11A as a main circuit established in the 
body 1 interior. 

[0027] Image circuit 11A is made to amplify to an electrical potential difference required to drive 
a liquid crystal panel 5 to an input video signal, in order to usually reproduce the image based on 
an input video signal correctly, or a processing circuit required to amend the liquid crystal drive 
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circuit which has functions, such as performing the alternating current drive for the 
reinforcement of liquid crystal, and a keystone distortion etc becomes main, and I it .s 
constituted. That is, by performing signal processing required ,„ order to display ( the ^'^ge based 
on an input video signal on the screen of the liquid crystal panel 5 used for this liquid crystal 
projector to an input video signal, this image circuit 1 1 A acquires the f™** 1 ™*^* 
according to an input video signal, and gives it to a liquid crystal pane 5. Thereby the .mage 
screen based on an input video signal is displayed on the screen of a liquid crysta I panel 5. 
Moreover, the amendment image screen where processing required to amend the keystone 
distortion which is giving the panel driving signal of a mitigation **** sake to a liquid crystal 
nanel 5 and produced the keystone distortion of the projection screen 10 on the projection 
screen 'l0 in the screen of a liquid crystal panel 5 was performed is displayed by processing 
image processing circuit 11A to an input video signal for generating a keystone distortion with 
the reverse projection screen 10, when the keystone distortion has occurred on the projection 

[0028] On the other hand, the light 4 irradiated from the light source 3 using the reflector eta 
Penetrates the screen of a liquid crystal panel 5, and the transmitted light 7 of the transmitted 
Kquid crystal panel 5 is narrowed down with a condensing lens 6, and it expands and displays it 
on a screen 9 by carrying out expansion projection with a projector lens 2. By this, on a screen 
9. the image screen displayed on said liquid crystal panel will be formed as a projection screen 

[0029] However, as the conventional technique described, it originates in a viewer viewing and 
stening to the projection screen behind behind a body 1. and if a body 1 is insta l ed so that a 
body 1 may not interrupt a viewers field of view, by the gap of whenever [ resulting from the 
installation condition of the liquid crystal projector body 1 / angle-of-project.on ]. a keystone 
distortion will occur on a projection screen and it will become the display image which is hard to 

[0030] Then, in the gestalt of this operation, using image circuit 1 1 A (the image circuit 1 1 and 
abbreviation in drawing 7 the same configuration) as a means to amend such a keystone 
distortion, the outgoing radiation light of a projector lens 2 is made to generate a keystone 
distortion contrary to a projection screen according to extent of a keystone distortion, and the 
amendment approach amended so that the keystone distortion of a projection screen may be 

mitigated is adopted. __. . u 

[0031] It is the approach of amending the keystone distortion of a projection screen by 
displaying the image screen which has a keystone distortion in the screen of a liquid crystal 
panel 5 by the amendment approach using this image circuit 1 1 A by image circuit 1 1 A shown in 
drawing 1 and carrying out expansion projection of this. That is. the keystone distortion of a 
projection screen is amended as a result by adjusting processing by image circuit 1 1 A 
[0032] According to the include angle of a keystone distortion, a black signal part is lessened 
and is expressed as a fixed rate as a black signal (non-video signal) is specifically displayed 
every [ one line or ] several lines at the time of horizontal scanning initiation and termination as 
shown in drawing 3 . and a vertical scanning progresses, for example, said liquid crystal panel 5 
consists of numbers of pixels of an M pixel (level) xN pixel (perpendicular) - having - the left 
from the lower right of drawing — moreover, in one line at the time of vert.cal-scann.ng 
initiation, if it shall scan upwards from the bottom Every black signal part q pixel ,s displayed at 
the time of horizontal scanning initiation and termination, and the M-2q pixel image data which 
thinned out M-pixel data by 2q pixel are displayed between black s.gnal parts. In L lines to which 
the vertical scanning of several lines progressed, the p-pixel non-signal section fewer than q 
pixels is displayed, p pixels in this case are p=q (N-L) / N pixel. The relational expression to say 
can show. A graphic display part displays the M-2p pixel image data thinned out by 2p pixel. And 
as shown all over drawing, a black signal part is not displayed in N Rhine in vertical-scanning last 
Rhine It is possible to amend the keystone distortion of a projection screen by displaying by this 
the movie screen which has a keystone distortion in the screen of a liquid crystal panel 5. 
[0033] Thus, the timing chart for the concrete configuration of image circuit 11 A required to 
control the display action of a liquid crystal panel 5 being shown in drawing 4 , and explaining the 
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control action of this image circuit 1 1 A of drawing 1 is shown in drawing 5 , and explains 
concrete actuation hereafter. 

[0034] In image circuit 11A f the video signal inputted through input terminal 11a as shown in 
drawing 4 is supplied to A/D-converter 11b, is that sampling processing is performed by this 
A/D-converter 11b with the sample clock (refer to drawing 5 (a)) from 1 1 d of control signal 
generating circuits, and is changed into the digitized image data (it is also called pixel data) which 
consist of MxN pixels. Then, this image data is written in memory 11c to the timing based on the 
write-in control signal of the same timing as said sampling clock (refer to drawing 5 (b), (d), and 
(f)). 

[0035] In the next field, the pixel data written in each Rhine are read to different timing from said 
write-in control signal based on the read-out control signal from 1 1 d of control signal generating 
circuits, and are supplied to D/A-converter 11e. That is, write-in control and read-out control of 
the image data to memory are possible for 1 1 d of control signal generating circuits, and they can 
thin out the image data of each Rhine free by changing such timing. 

[0036] D/A-converter 11e is again returned to an analog signal to the timing of the sample clock 
from 1 1 d of control signal generating circuits, and gives the returned video signal to 1 1f of liquid 
crystal drive circuits. By making it amplify to an electrical potential difference required to drive a 
liquid crystal panel 5 to an input video signal, and processing polarity-reversals processing for 
performing an alternating current drive after that etc., the panel driving signal according to a 
video signal is generated, and the image based on an input video signal is displayed on the screen 
of a liquid crystal panel 5 by a liquid crystal panel 5 being supplied in 1 1f of liquid crystal drive 
circuits. 

[0037] At this time, the amount of the sample clock 1 - q piece (pixel) does not read 1 1 d of 
control signal generating circuits from scan initiation, but they are controlled by one line to 
display a black signal. M-2 [ and ] thinned out until [ 2 / q ] it read the first pixel data 1 to the 
q+1st piece and read the last pixel data M by eye a M-q individual — the data for q pixels are 
read. After it, q pixels is not read again but it controls to display a black signal (refer to drawing 
5(c)). 

[0038] Similarly, the amount of the sample clock 1 - p piece (pixel) does not read from scan 
initiation, but it controls by L lines to which the vertical scanning progressed to display a black 
signal (refer to drawing 5 (c)). M-2 [ and ] which thinned out 2p pixel until it reads the first pixel 
data to the p+1 st piece and reads the last pixel data M by eye a sample clock M-p individual — 
it controls to read the data for p pixels. 1 1 d of control signal generating circuits does not read p 
pixels again, but they control it by timing after it to display a black signal (refer to drawing 5 (e)). 
[0039] In N Rhine of the vertical-scanning last, a non-signal part is not displayed, but M written- 
in data are read as they are, and the image based on the read image data is displayed on the 
screen of a liquid crystal panel 5 by supplying a liquid crystal panel 5. 

[0040] As mentioned above, he is trying to generate a reverse keystone distortion required to 
amend the keystone distortion produced on the projection screen by the described control 
action on the screen of a liquid crystal panel. 

[0041] However, automatic amendment cannot be carried out in the amendment processing of 
only image circuit 11A mentioned above. 

[0042] Then, the 1st and 2nd distance robots 30 and 31 required of the gestalt of this operation 
in order to perform automatically keystone distortion amendment processing by the above- 
mentioned image circuit 11 A, Based on the detection result obtained by these 2nd distance 
robot 30 and 31, whenever [ tilt-angle / of the projection screen 10 of a screen 9 ] is computed. 
In order to form the display image of the liquid crystal panel which has a keystone distortion 
contrary to the keystone distortion of the projection screen 10 based on a calculation result with 
a sufficient precision, the control microcomputer 32 which controls processing by the 
aforementioned image circuit 11A is formed. 

[0043] Actuation of the keystone distortion amendment by control of this control microcomputer 
32 is explained also with reference to drawing 2 . 

[0044] the [ said ] — the 1st and 2nd distance robots 30 and 31 are arranged in the vertical 
direction by the side of the front face 2 of this projector body 1, i.e., a projector lens, 
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respectively, and are prepared in it. By carrying out outgoing radiation of the light, respectively, 
for example, and receiving the reflected light of the light, these 1st and 2nd distance robots 30 
and 31 measure the distance D1 and D2 of the front section of a body 1, and a screen 9. and 
give them to the control microcomputer 32 by making a measurement result into an electrical 
signal respectively. In addition, as long as it seems that each distance is acquired even if it is 
not a thing using light as the 1st and 2nd distance robots 30 and 31, you may constitute using 

other sensors. ... t r 

[0045] The control microcomputer 32 is a control microcomputer which controls the system ot a 
liquid crystal projector at large, and when the measurement result from said 1 st and 2nd 
distance robots 30 and 31 is supplied, it carries out adjustment control of the processing by sa.d 
image circuit 11A based on the supplied measurement result that the keystone distortion 
produced on the projection screen 10 should be amended. 

[0046] For example, after the control microcomputer 32 computes theta whenever [ tilt-angle / 
of a body 1 and a screen 9 ] from the measurement result from said 1st and 2nd d.stance robots 
30 and 31 and carries out data processing of the configuration of that keystone distortion based 
on this calculation result, it controls processing by the aforementioned image circuit 11 A so that 
the panel driving signal used as a keystone distortion with the reverse keystone distortion of the 
projection screen 10 is acquired based on this data-processing result. Calculation of whenever 
[ with the control microcomputer 32 at this time / tilt-angle ] is tantheta=d/(D1-D2), when 
whenever [ tilt-angle / of a body 1 and a screen 9 ] is set to theta and the dip of the normal^ 
projection screen 10 is set to d (equivalent to the distance between each sensor parallel light D 
[ D1 and ] 2 when sensor parallel light of the light of each sensors 30 and 31 .s carried out), as 
shown in drawing 2 . — (formula 1) 
Coming out and asking is possible. 

[0047] Moreover, by giving a control signal for the control to image processing circuit 11A with 
the control microcomputer 32 generating the reverse keystone distortion based on a data- 
processing result to 1 1 d (referring to drawing 4 ) of control signal generating circuits in .mage 
circuit 11 A 11d of these control signal generating circuits answers this, and they are controlled 
to change the timing of the read-out control signal of each Rhine. By adjusting the pixel data for 
every Rhine which used by this memory 11c (refer to drawing 4 ) which was explained by drawing 
3 thru/or drawing 5 It becomes possible to obtain the panel display screen which has a keystone 
distortion contrary to the keystone distortion configuration produced on the projection screen 
10 It becomes possible to amend automatically and certainly the keystone distortion of the 
projection screen 10 which originates in whenever [ tilt-angle / of a body 1 and a screen 9 J as a 
result, and is produced according to the generating configuration. 

[0048] Therefore, it becomes possible to amend the keystone distortion which did not perform 
complicated actuation of a user with the gestalt of this operation, but also produced ** on the 
projection screen automatically and certainly, and offer of the highly efficient front projection 
mold liquid crystal projector from which the high liquid crystal projection image of the grace 
which stopped the keystone distortion is acquired can be realized. 

[0049] Next, the gestalt of other operations of the keystone distortion compensator of this 
invention is explained to a detail using drawing 6 . i 
[0050] Drawing 6 is the block diagram showing the example of a configuration of the liquid crystal 
projector incorporating the keystone distortion compensator of the gestalt of other operations of 

this invention. . 
[0051] It is the point that having constituted from a gestalt of this operation so that keystone 
distortion amendment might be automatically performed by making it apply to the amendment 
approach which amends a keystone distortion optically instead of the electric keystone 
distortion amendment approach in a gestalt of said operation differs from the gestalt of sa.d 

[OOS^The 1st and 2nd distance robots 30 and 31 which are the descriptions of this invention as 
a concrete configuration. Based on the detection result obtained by these 2nd distance robot 30 
and 31 whenever [ tilt-angle / of the projection screen 10 of a screen 9 ] .s computed. Based 
on the calculation result, control microcomputer 32A which controls whenever [ tilt-angle / of a 
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condensing lens 6 ] so that the transmitted light of a liquid crystal panel serves as a keystone 
distortion contrary to the keystone distortion of the projection screen 10 is incorporated, 
respectively, and is constituted. , 
[0053] The include-angle adjusting device 20 used as the main circuits shown in drawing 6 
adjusts the inclination of the condensing lens 6 very thing by controlling the driving means (not 
shown) with which the condensing lens 6 was equipped. That is, by leaning the inclination of a 
condensing lens 6 like the wavy line 21 shown all over drawing, as the transmitted light of a liquid 
crystal panel 5 is made to produce a keystone distortion contrary to a projection screen, the 
keystone distortion of a projection screen is amended as a result 

[0054] the gestalt of this operation — the above — in order to perform optical keystone 
distortion amendment automatically, by carrying out outgoing radiation of the light like the 
gestalt of said operation, respectively, and receiving the reflected light of the light, the 1st and 
2nd distance robots 30 and 31 measure the distance D1 and D2 of the front section of a body 1, 
and a screen 9, and give them to control microcomputer 32A by making a measurement result 
into an electrical signal, respectively. 

[0055] Control microcomputer 32A computes whenever [ tilt-angle / of a body 1 and a screen 
9 ] from the measurement result from said 1st and 2nd distance robots 30 and 31. By giving a 
control signal with which the light of a liquid crystal panel serves as a keystone distortion 
contrary to the keystone distortion of the projection screen 10 to the include-angle adjusting 
device 20 based on this data-processing result, after carrying out data processing of the 
configuration of that keystone distortion based on this calculation result The include-angle 
adjusting device 20 carries out adjustment control of the inclination of a condensing lens 6 at 
the optimal include angle, as this is answered and it is shown in a wavy line 21. 
[0056] Thereby, since the inclination of a condensing lens 6 is adjusted according to the 
configuration of the keystone distortion, the transmitted light of a liquid crystal panel becomes 
what has a keystone distortion contrary to the keystone distortion configuration produced on the 
projection screen 10. and can amend automatically and certainly the keystone distortion of the 
projection screen 10 which originates in theta whenever [ tilt-angle / of a body 1 and a screen 
9 ] as a result, and is produced according to the generating configuration. 
[0057] Moreover, it is also possible to apply to the amendment approach of. other optical 
keystone distortions in this invention. The gestalt of such operation is explained to a detail, 
referring to drawing 7 . . 

[0058] Drawing 7 is the block diagram showing the example of a configuration of the liquid crystal 
projector incorporating the keystone distortion compensator of the gestalt of other operations of 

this invention. .. 
[0059] with the gestalt of this operation, although it is the same as that of the optical keystone 
distortion amendment approach explained with the gestalt of said operation almost, the 
inclination of a condensing lens is not controlled at the optimal include angle, and a keystone 
distortion is amended for liquid crystal panel 5 the very thing — it is the point that having 
constituted so that keystone distortion amendment might be automatically performed at the 
optimal required include angle by carrying out adjustment control differs from the gestalt of said 

operation. . . . 

[0060] The 1st and 2nd distance robots 30 and 31 which are the descriptions of this invention as 
a concrete configuration, Based on the detection result obtained by these 2nd distance robot 30 
and 31 whenever [ tilt-angle / of the projection screen 10 of a screen 9 ] is computed. Based 
on the'calculation result, control microcomputer 32B which controls whenever [ tilt-angle / of a 
liquid crystal panel 5 ] so that the transmitted light of a liquid crystal panel serves as a keystone 
distortion contrary to the keystone distortion of the projection screen 10 is incorporated, 
respectively, and is constituted. 

[0061] When the include-angle adjusting device 22 used as the main circuits shown in drawing 7 
controls the driving means (not shown) with which the liquid crystal panel 5 was equipped, the 
inclination of the liquid crystal panel 5 very thing is adjusted. That is, by leaning the inclination of 
a liquid crystal panel 5 like the wavy line 23 shown all over drawing, as the transmitted light of a 
liquid crystal panel 5 is made to produce a keystone distortion contrary to a projection screen, 
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the keystone distortion of a projection screen is amended as a result. 

[0062] the gestalt of this operation — the above — in order to perform optical keystone 

distortion amendment automatically, by carrying out outgoing radiation of the light like the 

gestalt of said operation, respectively, and receiving the reflected light of the light, the 1st and 

2nd distance robots 30 and 31 measure the distance D1 and D2 of the front section of a body 1, 

and a screen 9, and give them to control microcomputer 32B by making a measurement result 

into an electrical signal, respectively. . 

[0063] Control microcomputer 32B computes whenever [ tilt-angle / of a body 1 and a screen 

9 ] from the measurement result from said 1st and 2nd distance robots 30 and 31. By giving a 

control signal to the include-angle adjusting device 22 based on this data-processing result so 

that the light of a liquid crystal panel may serve as a keystone distortion contrary to the 

keystone distortion of the projection screen 10 after carrying out data processing of the 

configuration of that keystone distortion based on this calculation result The include-angle 

adjusting device 22 carries out adjustment control of the inclination of a liquid crystal panel 5 at 

the optimal include angle, as this is answered and it is shown in a wavy line 23. 

[0064] Thereby, since the inclination of a liquid crystal panel 5 is adjusted according to the 

configuration of the keystone distortion, the transmitted light of a liquid crystal panel becomes 

what has a keystone distortion contrary to the keystone distortion configuration produced on the 

projection screen 10. and can amend automatically and certainly the keystone distortion of the 

projection screen 10 which originates in theta whenever [ tilt-angle / of a body 1 and a screen 

9 ] as a result, and is produced according to the generating configuration. 

[0065] Therefore, according to the gestalt of this operation, the same effectiveness as the 

gestalt of said operation is acquired. 

[0066] In addition, it sets in the gestalt of each operation concerning this invention. Data 
processing is performed so that a keystone distortion configuration contrary to the keystone 
distortion configuration produced on the projection screen with the control microcomputers 32, 
32A and 32B based on the calculation result from the 1st and 2nd distance robots 30 and 31 
may be acquired. Although it explained that keystone distortion amendment processing was 
performed by controlling an image circuit or the include-angle adjusting devices 20 and 22 based 
on this data-processing result for example, prepare the table memory which memorized the 
configuration data of a keystone distortion according to whenever [ tilt-angle / of the screen to 
a body ] beforehand in each control microcomputer, and in carrying out keystone distortion 
amendment With reference to said this table memory, the keystone distortion configuration data 
corresponding to the calculation result from said 1st and 2nd distance robots 30 and 31 may be 
obtained, and an image circuit or an include-angle adjusting device may be controlled based on 
this acquired keystone distortion configuration, and you may constitute so that keystone 
distortion amendment may be performed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS _ 

[Brief Description of the Drawings] 

rD rawing 1] The block diagram in which showing the gestalt of 1 operation of the keystone 
distortion compensator of this invention, and showing the whole liquid crystal projector 
configuration into which this equipment was built. 

[Drawing 2] The explanatory view for explaining the include-angle calculation approach of of a 
body and a screen with the control microcomputer of drawing 1 . 

[Drawing 3] The explanatory view for explaining the amendment approach which amends a 
keystone distortion electrically. 

["Drawing 4] The block diagram showing the example of a configuration of the image circuit for 
carrying out electric keystone distortion amendment. 

rD rawing 5] The timing chart for explaining the writing of the image data to the memory by the 
image circuit shown in drawing 4 , and read-out control. 

[Drawing 6] The block diagram in which showing the keystone distortion compensator of the 
gestalt of other operations of this invention, and showing the configuration of the liquid crystal 
projector at the time of applying this equipment to the optical amendment approach. 
fPrawing 7] The block diagram in which showing the keystone distortion compensator of the 
gestalt of other operations of this invention, and showing the configuration of the liquid crystal 
projector at the time of applying this equipment to the optical amendment approach. 
[Prawing 8] The block diagram showing the configuration of a general front projection mold liquid 
crystal projector. 

fP rawing 9] The explanatory view for explaining the generating condition of a keystone distortion. 

[Pescription of Notations] 

1 — Liquid crystal projector body, 

2 — Projector lens 

3 — Light source, 

4 — Light, 

5 — Liquid crystal panel 

6 — Condensing lens, 

7 — Panel transmitted light, 

8 — Optical axis, 

9 — Screen, 

10 — Projection screen, 
11A — Image circuit, 

20 22 — Include-angle adjusting device, 

30 The 1 st distance robot (distance detection means), 

31 — Th e 2nd distance robot (distance detection means), 
32, 32A, 32B — Control microcomputer (control means). 
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0, 3l*Klt, r*tb^J|lJttMll2oraffe^3 
.0 0, 3 ifcJ:9»'bnfctfcffl«*lr»-5VN-C, 

[0 0 2 5] *#W**(*WJ«f: **Jfi^«» 

■ 1 l£a*i-J: 5 -LIB* 1 2 oSEfgf 
ir 3 0, 3 1 x HWP-^-f 2^32 ^tt£tt*:,&t-4$ 

[0 0 2 6] o3=9, 01l^t<t5i^ IKA^*^* 

20 «>OA*«ff 1 a tit, r^AWl a t*UT« 

llIKt LT 1 1 A^&*&£*b*o 

[00 2 7] IfcflfcHJBS 1 1 Al*. a*. A^3?iWfefS^I- 

fc, ftttMSiaKl 1AI1 SSMtBiffil 0lzl'(r»«*!W 

40 a^ffitcttSJttlKffi 1 0li±Cfc-&M^**iEt5O, 
[0 0 2 8]-*, »7U^#**r«VN-C3ftW3**6HK 

ifiisr iiaot, y — >-9±i-*a^:ut*^^ 
so [oo2 9] aseaw-cse^fcjiiir, mra 
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HUT. mffi#^«^^** 1 ^^ Jtl/>J:5l;i * frl 
[0 0 3 0] ^rt\ *wiw>#»te*v*-ctt, ^<a<£ 

[0 0 3 1] -osWfclBKl 1 A«:fflV^*liE&*-C 
19 1 fc»iTMWa* l 1A1CJ:9'«*^*^5©* 

-e*>5o i-tttefe. SsMfcHlBSi l AfcJ;*«ltr«it 

So 

[0 0 3 2] JWWfcKWu 8 311^51-19^^ 
*\ Wt?C-C-3E©«l*-C««*<B»* 

it**H*W»«> 1 9>f ^-efi. *T* 
BB^HMH*07 f -^*2 qW*£KI3l^fcM-2 ql 

7j*1-£ 0 P = <1 (N-D /NB 

«u 2 .pH*5MB3l^fcM--2 piS^cDW^'T 5 -^^^ 

[0 0 3 3] ^©i 5 fc**^*^ 5 ©*3K»ft*ll«l 
tvX*5^s *fcHBl©»"lMWa»l l AOfBI»«if^«rlft 

[0 0 3 4] MMONIl 1 A^^r. B4taK"*-J:5 
1 1 a**ttA**ftfeWWI*B, A/ 
D£&»l l bfc{M£3*u KA/D3E&S1 l bfc* 
9, HMK«-WB*EIS 1 l d^Wtv^n^ 

(85 (a) #reo wut^y^Joa*^** 1 * 
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1 1 cU:#ti**ax5«i: }K4otv^» (B5 (b) , 
(d) , (f) #HS) o 

[0 0 3 5] ft<^)7>f-/VK-eH frirO?^^** 
iiitLfcl!!*^--*^ «MKKI-»»ifeEI8 1 1 d*b© 

[0 0 3 6] D/ASE«»1 1 ell, WJ1»P«*36£ls](6 
1 1 d^fe^fy^ n y#<D94 % isjfXttBlT-f 

»11 fit**. a. MMnbBMl 1 f-CMu A^eWfe 

«-*tfa=j*S*u ttfc/^/i^WJMfcSJxark-e* « 
[oo3 7] fflwm^.m£.®&i 1 dtt* 1 

IB) HMt-^SrX^i-S^ifcWWi" 

2 qflllll§l-V^M— 2 q PJi!t#<Z>7*— * trR&Wi% * 

[00 3 8] SS*ttan*/^L9>f ^tt* 

*«»*r*^-*-*J:5^«M»-r5 (El 5 (c) 
#B8) o ^tt, p + ifla^JHa^IB^-^SrK* 

M*R*ttH"*"?«>2 P Bat*BB3U^fcM-2 pBH*^ 

zsf-ett. SMWffi *38^EK l 1 dtt, l?£p®*#S: 
40 «5*W*r. «M»**r«»i-*J: 5 (^ 5 
(e) #R8) o 

[0 0 3 9] a****«^N9>f ^-Ctt. 

[0 0 4 0] J£JL±. 3fi^fc»J«ttf^l-J: 9.. «*tl8®^ 
50 [0 04 1] ^>^ 5 . ±» UfclWftiaK 1 1 Atf>^<£> 
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[0 0 4 2] ZZX\ **JfcO*tt-C«. ±IE8Mfe[s]Bg 

H/^lRVK2 0EBt-fe^3 0, 3 1i:, 
IB2©E«-fe^*3 0 f 3 1 lc±9»6*tfc«ffl!l**fc 

-TSfc«>«-WIE^lWfcIalKl 1 AlcJ:6«a«r«Wlli"* 
[0 0 4 3] =*V3 2 cD^J^l^i 

[0 0 4 4] «ffia»«iat^lS2<D«rt>'*3 0. 3 

So :ii^SiW»2^«t,yt3 0, 3ite v 
(HD 1 , D 2 4rH«U »JBHf*S:m*l«*fc 

[0 0 4 5] fflffl-fC 3 x /32 tt, «J^.fi**^o 
lWIB»iat5*2OB»*>'*3 0 > 3 1^b©»«» 

[0 04 6] . WHW^f ='^3211 WfBSfS 1 S: 

T/SB 2 <OB§8Hr VI?- 3 0, 3ld^ <0iK SI* 

<0BMftElKl l AlzJSfflMrfHWi"*. w<ofc#o«J 
»^3y3 2W5««**^*HII*, «A.fiH2lr 

U jE*4«*tB» 1 0O««*d («-irVih3 0, 3 

D2N]«>EJBl£4ia) it-**:. 
tanfl = d/ (D1-D2) — (*£l) 

[0 0 4 7] £fc. ftlJfl|l-^-<3>3 2tCj:5«Mft*Qf3lig 

SSI lA^iHWlt «*»^*fcS<5 
^.*r»fei-5fc«)^Ba*«-»*s 5Mftlfi]&&l lArtciB 
HK«»»feEIie l l d (0 4#i) 
9. «EffiW»«#58felHll» 1 1 dtedftlO&^LT^ &7 
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[0 0 4 8] LfcaSo-C, 

[0 0 4 9] *»W^«ffi^jE««tf>ifeO* 
[0 0 5 0] SB 6 tt*36M^te^lllfiOJB1l80-&»S* 

[0 0 5 1] #*)6^*«-Ctt, HMBjllfc©*«l-*i»* 
20 ^fcM^SlirE**^*^***-*:^^^- 

[0 0 5 2] AfMj&iMtfc uttt, **M^««-c*> 
«*i»r;*2©Eityf3 0 l 3 it, ctibnm 

2<Dm$*>'VZ 0, 3 1 |C£ OWfcftfctfttHSft*!-* 

cotrff^^ £ ttig<a-&?£^^ £ * * x 5 = v^vf - ^ 
yX 6 wffi»ft««rfM«>i-5«J»^-f 3 ^3 2 A fc** 

[0 0 5 3] E6J^i-^5![aIKi:<ceAfiWISE^«2 
012. =i>^viM^>X6t^x.^>^fc^»j^ (0^ 

[0 0 5 4] *jUKO»1B|-Cf±, ±IB**tt**»»* 

3 0. 3iii, MiB^tso^^ k nm^ti^tint v * 

4: lt$iJi^r»y3 2AlC^r 

[0 0 5 5] Wv^3y3 2All «H5JB 1 Xt/!B 2 
(7)5§gt^V^3 0, 3 l^fe<0»J^tt*^t>*ft: 1 

50 *»/<*/uo'BJ*3ft3ft*l!»tBfH 1 0<O-& 
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gi£B 2 0 fl3yf/tl/VX6«)«* &#l;itfi£i» 2 
1 fcS*f J: 5 tHMI fcMMIfr*-«. 
[0 0 5 6] rtiiaD, ay^yti/yxeoi** 

[0 0 5 7] *fc, **WCtt, »«?**«ft*3H* 
[00 5 8] 0 7 ^*^P^(OteO|ltS^^ffi^-&^^ 
[0 0 5 9] **JSO»tt^tt. ttlBSBII©*«fc"Ctt 
ttft < . 5 i 

[0 0 6 0] uxtt, **MHg>W*-c*> 

*»lRtMB2(O»«-feVf-3 0, 31h 

2(Ol@|ty.t3 0, 3 iltj:9»6*tfc*ajlS*l-* 

^^^^ y-y9^ii®l O^WftfcSSrJWiU 
tti»*> t * 6 J: 5 5 

[0 0 6 1] H7l^i-±ilBlli64:*6ft«BI*IS«2 

2ii. *»/<*^5fc«*.feft^m**« (Haw) 

5 ©aajfefclWIiJB k f*« o^JBSt**:* t * 
[0 0 6 2] **JliO*«-Cf±, ±E**tt**»S* 
0 . 3 111 ttlBWto»» t 5 «r W 

ft-***. 

[0 0 6 3] SKMHI-^ 3 % /32Bll fltrfElB 1 XtFJB 2 

©Bltyf 3 0, 3 ©MSB*** 6**1 k* 
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2 2 fi, ftfi/^/w 5 £#l;ttf fttt 2 3 In 
[0 0 6 4] rttlc<tOs li^5©fl**t«)* 

) y -y 9 k 8 HfiB 1 0 

[0 0 6 5] Lfc^oT, **J60«1B»-J:tbtf. StflS 

[0 0 6 61.4*5, *5HHl2i««#«i^»W-*^^ 
ii^= I >'3 2, 3 2 A, 3 2Bl3l£oT. JB 1 

Rt/»2<0BBBh?>'-fr3 0, 3 ld^&oHUlMJKdX^ 
v ^r*M*Piffi^* Cfc*#«*»tt * 

fed*. «^tf^Jx*^»J«^>f 

Rt^S5 2^EWI-fe^3 0, 3 1^?>oSfflgfl^jS 
30 [0 0 6 7) 

anuiijutiiffiiw^ cfc-&*fi***ijEi-s - k a^ta 

[01] ^W^*»a^«iE*«<o-*JSO*tt«r^ 

[02] Hl^iWl^ =l/\z£Z>#iftb*# !)—>k 
[0 3] «&««**r««MJ!i*jE-*"6»E*«feS:»Wi" 

5fc«><OfftW0o 

[El 4] «*W-&*fi*«jE**Jii"*fc»^«*«EIK 
eoWjftWSr^-r^t 3 y*0. 

[0 5] 0 4 l^i-gfctellJ&lw «fc 5 ^(D&i&y*— 
50 [0 6] *»P^ote^SllB<o*lB^-&«S**|jE3SBSr 
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[El 8] -«W*WiBS»ffl*»^oi?*^#^»*4r 
. 3-3fc»L 
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